20                CHEMICAL ANALYSIS  OF SPECIAL  STEELS
sulphuric acid to the A12O3 + P205 + Si02.    Evaporate;   ignite; and weigh again.*
The phosphorus in the precipitate is estimated and deducted as follows: Fuse the precipitate with 10 grams of sodium carbonate; dissolve in water; precipitate with i : i HC1 as described; dissolve off the filter with 50 c.c. of hot i : i hydrochloric acid and wash free of chlorides as usual. Evaporate to 5 c.c.; add 100 c.c. of concentrated nitric acid; evaporate again to 10 c.c. Dilute with 20 c.c. of water; filter through a small filter and wash with very dilute nitric acid. Evaporate the filtrate and washings to 50 c.c.; boil with a slight excess of permanganate of potash; clear with a small excess of ferrous sulphate followed by an addition to the still hot solution of 50 c.c. of molybdate solution. Finish as in phosphorus in steels; calculate to P205 and deduct from the weight of silica free A12O3 + PA. The remainder is the pure A^O^. The acid precipitation of aluminum hydroxide is an application of the well-known reaction, Al (ONa)3 + 3 HC1 - 3 NaCl + Al (OH) 3. Treadwell mentions that W. F. Hillebrand recommends this separation of aluminum from small amounts of vanadium found in ores of iron and in rocks. The writer has never had the pleasure of reading Hille-brand's article. The reference is given as American Journal of Science (4), VI, p. 209.
PHOSPHORUS.
Vanadium precipitates with the phosphorus if an attempt be made to determine the percentage of the latter element by a molybdate separation as ordinarily practiced in steel analysis. The phospho-molybdate is colored by presence of vanadium, being of a rather dark orange color. Further, in the presence of much vanadium most of the phosphoric acid is not precipitated by the molybdate solution as used in steels.
* Blanks must be made including all fusions, acidulations, evaporations and every other step in the foregoing scheme as the chemicals are almost certain to be impure; and glassware and dishes are more or less attacked.